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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Automotive Instruments Sectional Committee had been approved by the Transport Engineering 
Division Council. 

Electrical type pressure gauges are useful for indicating the pressure developed in an automotive 
engine system. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values (revisedY. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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AUTOMOTIVE VEHICLES - INSTRUMENT 

SYSTEMS — PRESSURE GAUGES 

ELECTRICAL TYPE — SPECIFICATION 



1 SCOPE 

This standard specifies the performance require- 
ments of electrically operated air or oil pressure 
gauges for use with automotive engines. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard. 



IS No. 
1068 : 1985 



Title 



of 
and 
plus 
steel 



Electroplated coatings 
nickel plus chromium 
copper plus nickel 
chromium on iron and 
( second revision ) 

Electroplated coatings of zinc 
on iron and steel ( second 
revision ) 

Sampling inspection tables: 
Part 1 Inspection by attributes 
and by count of defects 
{first revision ) 

Electroplated coatings of 
nickel and chromium on 
copper and copper alloys 
{first revision ) 

Basic environmental testing 
(Part 3/Sec 1 ) : procedures for electronic and 



1573 : 1986 



2500 
( Part 1 ) 



4827 : 1983 



9000 



1973 



1977 

9000 (Part 3/ 
Sec2) : 1977 



9000 ( Part 3/ 
Sec3) : 1977 



9000 ( Part 3/ 
Sec4) : 1977 



9000 ( Part 3/ 
Sec5) : 1977 



9000 ( Part 7/ 
Sec2) : 1979 

9000 ( Part 7/ 
Sec3) : 1979 

9000 
(Part 12): 1981 



electrical items: Part 3 Dry 
heat test, Section 1 General 

Part 3 Dry heat test. Section 2 
Dry heat test for non-heat 
dissipating items with sudden 
change of temperature 

Part 3 Dry heat test, Section 3 
Dry heat test for non-heat dis- 
sipating items with gradual 
change of temperature 

Part 3 Dry heat test, Section 4 
Dry heat test for heat dis- 
sipating items with sudden 
change of temperature 

Part 3 Dry heat test, Section 5 
Dry heat test for heat dis- 
sipating items with gradual 
change of temperature 

Part 7 Impact test, Section 2 
Bump 

Part 7 Impact test, Section 3 
Drop and topple 

Part 12 Dust test 



IS No. 

9000 

(Part 16): 1981 

10250 : 1982 
11086 : 1984 



Title 
Part 16 Driving rain test 

Severtics for environment test 
for automotive electrical 
equipment 

Speedometer and odometer 
systems for automotive 
application 



3 GENERAL REQUIREMENTS 

3.1 The construction of gauges shall be as shown 
in Fig, 1. 

3.2 The gauge shall comprise of unitized sender 
and receiver units. The sendor unit converts the 
pressure and the receiver unit indicates it. 

3.3 The graduation shall be in kPa or Mpa. The 
gauges shall be plated or painted. 

3.4 Sampling 

Unless otherwise agreed upon, the sampling plan 
shall be in accordance with IS 2500 ( Part I ) : 
1973. 

4 TESTS 

4.1 The test conditions for gauges shall be as 
follows. 

4.1.1 Pressure and humidity at the test place 
shall be kept constant as stipulated by standard 
conditions of test places. However in the specified 
error tests, the pressure shall be within ±3 
percent of the full range. 

4.1.2 Mounting conditions shall be determined 
depending on the kind of vehicles. 

4.1.3 Tolerances on indication shall be ±3 per- 
cent of the full range when the ambient tempera- 
ture is varied from -25X to 82°C ( ±8 percent 
when receiving unit connected with sending unit). 

4.1.4 The response time of the gauge for sudden 
change of pressure from 10 kg/cm^ to kg/cm^ 
shall be 1 second Max. 



4.1.5 Hysterisis of indication 
shall be acceptable. 



upto ±2 percent 



4,1.6 Test voltage of electrical pressure gauges 
shall be as shown in Table I. 



1 
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CASE 

OOUTERDIA 52mm OR 60mm) .MLIERy 5ENDQR UNIT 

-Kir 




RUBBER RING GROUND\ /TERMrNlAL 



SENDOR UNIT 

NOTES 

1 Thread sizes MIO X 1, M14 X V5 and M18 X I'S are popular. 

2 Threads with other sizes shall be agreed to between manufacturers and purchaser. 

Fig. 1 Air/Oil Pressure Gauge — Electrical Type 



Table 1 Test Voltages for Electrical 
Pressure Gauges 

{Clause 4.1.6) 



Nominal Voltage 
in Volts 

6 
12 

24 



Performance Test 
Voltage in Volts 

&5 
13-5 

27-2 



Endurance Test 
Voltage in Volts 

7 ±0-5 
14 ± 0-5 
28 ± VO 



4.2 Indication Error 

The receiver unit shall be vibrated slightly or 
tapped to remove any functional resistance. The 
error shall be within ±3 percent of full range. 

4.3 Insulation Resistance 

At 500 V DC the insulation resistance between 
the terminal and main body shall be more than 
one mega ohm. The gauge shall withstand 500 V 
AC, 50 cycles per second between the insulated 
terminal and main bracket without arcing or 
puncturing. 

4.4 Vibration Resistance 

When the gauge and the receiver unit is mounted 
on a vibration tester to produce a simple har- 
monic motion, it shall vibrate through a frequency 
range of 10-55-10 Hz in one minute. With 
continuously varying frequencies the vibration 



shall be applied for not less than one hour in each 
of the three major axis as described in IS 11086 : 
1984. When the sendor unit is vibrated in 
accordance with IS 11086:1984, it shall be 
operated at a pressure of about 80% of the 
highest graduation, the variation of the indication 
from that before the test shall be less than seven 
percent of the difference between the highest and 
the lowest graduation pressures. No abnormal- 
ities shall be observed in other parts. The receiver 
unit and sendor unit shall be tested separately. 

4.5 Endurance Test 

Pressure to the sendor unit of the gauge from the 
lowest graduation pressure to 80 percent of the 
highest graduation pressure shall be applied and 
then reduced to lowest graduation pressure. The 
process at the rate of 6 min/cycle for 3 000 times 
shall be repeated. At this time the variation 
from that before the test shall be less than seven 
percent of the difference between the highest and 
lowest graduation pressures. No abnormalities 
shall be observed in other parts. 

4.6 Water Spray Test 

When the gauge is exposed to direct water spray 
for 30 minutes and visually checked, no signifi- 
cant blur shall be observed on the glass inside of 
the receiver unit. If a lighting system or ventila- 
tion hole is provided, only the front glass shall 



be tested. The permissible variation between the 
observed value from the initial value shall be 
±2 percent. Any ingress of water shall be 
checked as specified in IS 9000 ( Part 16 ): 1983. 

4.7 Salt Spray Test 

After carrying out the test given in Appendix A 
of IS 10250: 1982 the test under normal condi- 
tion shall be conducted with normal supply 
voltage range. The characteristics of the equip- 
ment and of necessary functioning of the equip- 
ment during the test shall also be checked. The 
permissible variation of the observed values from 
the initial values after the test shall be ±2 per- 
cent. The visual appearance of the gauge after the 
test shall not prejudice assessment of the results. 

4.8 Dust Test 

After carrying out the test specified in IS 9000 
( Part 12 ): 1981 the test under normal power 
supply voltage range shall be conducted and the 
characteristics of the equipment shall be recorded. 
The permissible variation of the observed values 
from the initial values after the test shall be ±2 
percent. 

4.9 Dry Heat Test 

When tested at per IS 9000 ( Part 3/Sec 1 to 5 ) : 
1977 with a gradual change of temperature under 
the conditions, temperature 70 ± 3**C, duration 
of exposure : 4 hours, the permissible variation 
of the observed values from the initial values 
shall be ±2 percent. 
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4.10 Drop Test 

After testing for drop test as per IS 9000 
( Part 7/Sec 3 ) : 1979 the permissible variation 
of the observed values from the initial values 
after the test shall be ±2 percent. 

4.11 Bump Test 

After testing as per IS 9000 ( Part 7/Sec 2 ) : 
1979 the permissible variation of the observed 
values and the initial values shall not exceed ±2 
percent. 

4.12 Finishing ( Painting ) 

Painted surface edges of the gauge and case shall 
be tested after conditions shown in Table 2 and 
free from peehng of paint, film softening, flooding 
and discoloration. The stipulation shall not apply 
to bases of resin. 

4.13 Plating 

Plating of surface edge of gauge and case shall be 
as shown in Table 3. 

The total thickness of chromium plating on resin 
base shall be more than 10 /nm. 

4.14 Visual Test 

When visually examined the gauge shall be free 
from any flaws or irregularties. 

5 MARKING 

Each gauge shall be marked with symbol of 
gauge, serial number indication of the source of 
manufacture, trade/brand name, date of manu- 
facture printed preferably on the dial. 



Table 2 Test Conditions for Testing Painted Films 

( Clause 4.12 ) 



Faint Film Not Exposed Directly to 
Wind of Rain 


Painted Film Exposed Directly 
to Wind or Rain 


Immersing solution — Water 
Solution emperature — 40°C 
Immersing time — 1 h 
Time for evaluation — After 

immersion, 
leaving for 1 h 
in the room 


Corrosion resistance shall be conducted 
as specified in 4.8 of IS 10250 : 1982. 



Table 3 Plating of Surface Edge and Case 

{Clause 4.13) 



Kind of 
Plating 


Base 


Thickness of Plated 
Surface Not Exposed 
Directly to Wind or 
Rain 


(1) 


(2) 


(3) 


Nickel plating 


Iron 


Nickel plating 
lOfxm 




Brass 


Nickel plating 
5 y.m 


Chromium 
plating 


Iron 


Chromium plating 
10 jum 




Brass 


Chromium plating 

5 [im 


Galvanization 


Iron 


Zinc plating 
5 pLm 



Thickness of Plated 

Surface Exposed 

Directly to Wind or 

Rain 

(4) 



Chromium plating 
10 fxm 

Chromium plating 
5 (xm 

Zinc plating 

8 yi.m 



Applicable Standard 



(5; 



General provisions 
for electroplating 
of automotive parts 
specified in 
IS 1068 : 1985 
IS 1573 : 1986 
IS 4827 : 1983 ' 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bwr^au o//nrf/an 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian Standards 

Amendments arc issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that no 
changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users of 
Indian Standards should ascertain that they arc in possession of the latest amendments or edition by 
referring to the latest issue of *BIS Handbook' and *Standards Monthly Additions'. Comments on this 
Indian Standard may be sent to BIS giving the following reference : 
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